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the	 environment	 to	 assess	 the	 potential	 of	 environmental	 citizen	 science	 in	 East	
Africa,	including	its	opportunities,	benefits	and	barriers.	This	provided	principles	that	
are	 applicable	 across	 developing	 countries,	 particularly	 for	 large-scale	 citizen	
science.
3.	 We	found	that	there	was	great	potential	for	citizen	science	to	add	to	our	scientific	
knowledge	of	natural	 resources	 and	biodiversity	 trends.	Many	of	 the	 important	





fits,	 informing	 and	 empowering	 people,	 thus	 supporting	 the	 United	 Nations’	
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Development	Goals	 (UN	SDGs)	 seek	 to	 increase	human	wellbeing	




Citizen	 science	 is	 the	 involvement	 of	 people	 in	 the	 scientific	




ing	progress	 towards	environment	 targets	 (Chandler	 et	al.,	 2017;	
Danielsen	 et	al.,	 2014).	 Second,	 the	 citizen	 science	 activity	 itself	
can	be	valuable	for	individuals	and	society	(and	their	interactions	
with	 the	 environment)	 because	 undertaking,	 and	 participating	
in	 citizen	 science	 can	 increase	 social	 capital,	 support	 awareness	
raising,	 empower	 individuals	 and	 communities	 and	 inspire	 action	
(McKinley	 et	al.,	 2015;	 Pretty	 &	 Smith,	 2004;	West	 &	 Pateman,	
2017).
1.1 | Citizen science beyond the “western world”
Citizen	science	includes	a	diversity	of	approaches,	but	 it	 is	useful	to	
distinguish	 between	 contributory	 approaches,	 in	 which	 people	 en-
gage	with	activities	designed	by	professionals,	and	collaborative	ap-
proaches	(also	called	participatory	or	community-	based	monitoring),	
in	 which	 potential	 participants	 are	 involved	 in	 defining	 the	 scope,	




Chandler	 et	al.,	 2017;	 Pocock,	 Tweddle,	 Savage,	 Robinson,	 &	 Roy,	
2017;	Theobald	et	al.,	2015).	Currently,	there	is	relatively	little	visibil-
ity	of	activities	in	developing	countries,	but	they	do	occur:	there	are	
both	contributory	projects	 (e.g.	 recording	plants	 in	 southern	Africa;	
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Hulbert,	 2016),	 and	 participatory	 monitoring	 projects	 (such	 as	 re-
viewed	by	Danielsen	et	al.,	2005;	Chandler	et	al.,	2017).	There	are	also	
activities	with	 international	 reach	that	are:	 field-	based,	 for	example,	
iNaturalist	 (https://www.inaturalist.org/),	 eBird	 (https://www.ebird.
org),	 iSpot	 (https://www.ispotnature.org/)	and	the	EarthEcho	Water	
Challenge	 (http://www.monitorwater.org/);	 and	online,	 for	example,	
identification	of	mammal	species	from	camera	traps	(Swanson	et	al.,	
2015).
1.2 | Collaborative prioritisation of the potential of 




Kenya,	 entitled	 “Unlocking	 Africa’s	 potential	 for	 citizen	 science”	
for	 49	 delegates	 from	 Kenya,	 Uganda	 and	 Tanzania	 (Appendix	
S1).	 Following	 this,	 22	 people	 (Appendix	 S2)	 participated	 in	 a	 1-	
day	workshop.	The	workshop	participants	 (authors	of	this	paper)	
are	 experts	 in	 conservation	 and	 natural	 resource	 management	
and	 were	 drawn	 from	 government,	 non-	governmental	 organisa-
tions	and	research	organisations/academia	 in	Kenya,	Uganda	and	
Tanzania	(henceforth	termed	“East	Africa”).	Therefore,	they	mainly	




jectives	 were	 to	 identify	 and	 prioritise	 the	 (a)	 opportunities	 for,	
(b)	benefits	of	and	(c)	barriers	to	citizen	science	and	to	show	how	
these	are	related	to	policies	for	sustainable	development	(Table	1).	
The	 remit	 of	 this	 assessment	 was	 all	 East	 Africa,	 the	whole	 en-






tunities,	 benefits	 and	 barriers	 for	 citizen	 science	 in	 East	 Africa.	We	












1 Monitoring	habitats	and	their	change 25 5,	7,	12 SI
2 Monitoring	species	(including	counting	and	census) 18 7,	12 SI
3 Fresh	water	quality	and	quantity 14 8,	14 PSI
4 Impact	of	development	on	wildlife	and	natural	resources 12 5,	7 I
5 Distribution	mapping	of	species 12 7 SI
6 Assessing	habitat	quality 11 5,	7,	8 SI
7 Natural	resource	mapping 10 5 PS
8 Natural	resource	utilisation	(legal	and	incidental) 8 1,	3,	6,	14 P
9 Pollution 6 8 P
10 Productivity	of	food	(includes	pollination) 5 7,	14 I
11 Detecting	invasive	species 4 9 P
12 Illegal	resource	use 2 6 P
13 Human-	wildlife	conflict 2 3 PI
14 Understanding	potential	for	citizen	science 2 1,	19 —












1.3 | The opportunities for citizen science
We	 identified	 15	 specific	 opportunities	 for	 citizen	 science	 in	 East	
Africa	(Table	2)	 including	subjects	for	which	there	were	already	suc-









By	 collecting	 data	 across	 time	 or	 space,	 citizen	 science	 could	 also	





1.4 | The benefits from citizen science
Our	top-	ranked	benefits	of	citizen	science	in	East	Africa	were	a	mix	of	












1.5 | The barriers to the increased use of 
citizen science
The	current	barriers	 to	citizen	science	that	we	ranked	highly	were	
mostly	 about	 people	 and	 institutions,	 so	 requiring	 social	 solu-
tions,	 rather	 than	 concerns	 of	 data	 quality	 or	 coverage	 (Table	4).	













2  | RECOMMENDATIONS FOR RE ALISING 







2.1 | Develop projects for the needs of multiple 
stakeholders
We	 concluded	 that	 citizen	 science	 has	 many	 different	 beneficiar-
ies	 (Table	3),	 and	 so	 recommend	 that	 funders,	 data	 users,	 policy-	






[PMMP],	 2015).	 The	 involvement	 of	 all	 beneficiaries	 is	 necessary	
to	 address	 the	 drivers	 of	 and	 societal	 responses	 to	 environmen-
tal	 change	 (Figure	1;	Danielsen,	 Burgess,	 Jensen,	&	 Pirhofer-	Walzl,	
2010).























44 Social 1,	4 R
2 Enhanced	data	collection,	including	coverage,	resolution	(spatial,	
temporal	and	taxonomic),	accuracy	and	inter-	disciplinarity
22 Data 1 PSI




13 Data 1,	2,	4 D
5 Improved	wellbeing	and	livelihoods	through	connection	to	(and	
consequent	ownership	of)	nature	and	sense	of	belonging
7 Social 1 R
6 Increased	ability	to	leverage	funds	and	enhance	sustainability	
through	cost-	effectiveness
6 Data 4 DR
7 Enhanced	capacity	and	empowerment	of	all	stakeholders	in	
conservation,	leading	to	action




5 Social 1,	2,	4 DR
9 Wider	user	of	data,	including	appropriate	dissemination	which	
improves	accessibility	of	data	and	understanding
4 Data 2 SI
10 Widening	perspectives	through	better	integration	of	indigenous	
knowledge	and	reflections	from	participants
4 Social 1 R
11 Widens	participation	to	all	stakeholders	(not	just	elites) 3 Social 1,	2 DR
12 Developing	and	enhancing	skills	sets,	including	organisation	and	
science
3 Social 1,	4 R
aFull	wording,	 as	 agreed	 by	workshop	 participants,	 listed	 in	 Appendix	 S3.	 bScore	 as	 defined	 in	 Table	2.	 cClassification	made	 after	 the	workshop.	
Description	of	categories	as	in	Table	2.	




important	 in	 developing	 countries.	Access	 to	 technology,	 especially	
smartphones,	 facilitates	 participation	 in	 citizen	 science	 (Newman	
et	al.,	 2012;	 Pocock	 et	al.,	 2017)	 so	 the	 interconnected	 growth	 in	
Internet	use	and	smartphone	ownership	in	developing	nations	is	note-











2.3 | Establish networks to share, collaborate and 
act strategically
Evaluation	of	our	citizen	science	conference	in	East	Africa	(TBA,	
2016)	 showed	 the	 benefits	 of	 this	 opportunity	 to	 interact	 with	
other	practitioners.	We	recommend	governments	and	NGOs	fund	












Score from collaborative 
prioritisationa Type of solutionb












6 Lack	of	skilled	participants 11 Social:	participants
7 Limited	networking	and	collaboration 11 Social:	institutions
8 Inadequate	funding 7 Social:	institutions
9 Uneven	distribution	of	citizen	scientists 6 Structural
10 Limited	incentives	(financial	or	other) 6 Social:	participants
11 Cultural	barriers	to	participation 3 Social:	participants
12 Limited	confidence	and	trust	among	participants 2 Social:	participants
13 Data/information	not	fit	for	purpose 2 Social:	institutions




16 Language	barrier 0 Structural
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science	 (Pocock,	 Chandler,	 et	al.,	 2018).	 Sustained	 investment	
and	 commitment	 should	be	made	 available	 to	overcome	 impor-
tant	social	barriers	(especially	for	institutions),	to	develop	locally	
relevant	 approaches	 (including	 participatory	 approaches	 based	
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